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(57) ABSTRACT

A fender liner includes a surface layer serving as the
outermost layer and an inner layer located between the
surface layer and the outer surface of a wheel well. The
surface layer and the inner layer are formed of nonwoven
fabric. The nonwoven fabric forming the inner layer has a
higher tensile strength than that of the nonwoven fabric
forming the surface layer. Accordingly, the fender liner has
a favorable noise reduction capability, and has a sufficient
rigidity to bear a weight increase due to water absorption.
Alternatively, the nonwoven fabric forming the surface layer
may have a higher bulk specific gravity and a smaller fiber
diameter than those of the nonwoven fabric forming the
inner layer. In this case, the noise reduction capability and
the durability are both improved.
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Fig. 3
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Fig. 5
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EXTERIOR COMPONENT

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an exterior com-
ponent attached to a lower part of a vehicle body, such as a
fender liner and an under protector that are attached to the
lower part of the exterior of vehicle body.

[0002] Generally, exterior components such as fender lin-
ers and under protectors cover are attached to the lower part
of a vehicle to protect the bottom from soiling of rain water
and mud, and scratches by thrown up pebbles and gravel. In
terms of guaranteeing a sufficient rigidity that endures
soiling and scratches, such exterior components are made
hard using materials such as synthetic resin and synthetic
rubber. However, such a hard exterior component produces
impact noise (chipping noise) when hit by rain water, mud,
grave, and pebbles. Such chipping noise is propagated to the
passenger compartment. Thus, such a hard exterior compo-
nent does not contribute to improvement of quietness in the
passenger component, and can be the source of noise in
some cases.

[0003] To reduce such chipping noise, for example, Japa-
nese Laid-Open Patent Publication No. 2000-264255 dis-
closes a fender liner that is made of a hard fiber plate. The
hard fiber plate is formed by bonding fibers with binder,
fusion bonding fibers with hot melt resin powder, or heat
fusion bonding the mixture of fibers and lower melting point
fibers. Japanese Laid-Open Patent Publication No. 2000-
264255 discloses that a fender liner made of hard fiber plate
is light and has cushioning property, and therefore reduces
pitching noise since it softens the impact of collision of dirt,
pebbles, and water.

[0004] Other than pitching noise, noises that are propa-
gated to the passenger compartment include pattern noise.
Pattern noise refers to scratching noise produced by contact
between treads (parts that contact the road surface) of tires
and the road surface when the vehicle is moving.

[0005] To reduce the propagation of noise such as the
above described chipping noise and pattern noise to the
passenger compartment, for example, Japanese Laid-Open
Patent Publication No. 2004-142675, Japanese Laid-Open
Patent Publication No. 2004-299626, and Japanese Laid-
Open Patent Publication No. 2004-359066 each discloses an
exterior component made of sheet material containing non-
woven fabric. Nonwoven fabric is formed by physically
intertwining a number of fibers, or tying a number of fibers
with binder. An exterior component formed of a sheet
material containing such nonwoven fabric has minute spaces
(cells) surrounded by intertwined fibers. The cells absorb
noises such as pattern noise and chipping noise, thereby
reducing the propagation of noises to the passenger com-
partment. Japanese Laid-Open Patent Publication No. 2004-
359066 discloses that a sheet material has a laminated
structure of a plurality of stacked layers, and each of the
layers has a different function.

[0006] In recent years, there is an increasing demand for
quietness in vehicle passenger compartments. This trend is
applied to all sorts of vehicles. Particularly, the trend is
noticeable in hybrid vehicles and fuel cell vehicles, which
have been developed in view of minimizing damage to the
environment. To meet such needs, latest vehicles tend to
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have a function to reduce noise produced by power source
such as an internal combustion engine and an electric motor,
and power transmission system. In addition to reduction of
noise produced in such vehicle drive systems, reduction of
noise audible in the passenger compartment is an important
challenge.

[0007] Noises audible in the passenger compartment
include road noise in addition to above mentioned chipping
noise and pattern noise. Road noise is a muffled noise that
is produced when vibration of wheels is transmitted to the
vehicle body through suspensions and the vibration of the
vehicle body vibrates the air in the passenger compartment.
The sources of chipping noise, pattern noise, and road noise
cannot be easily removed. Therefore, to reduce audible noise
in the passenger compartment, vibration of the vehicle body
caused by chipping noise, pattern noise, and road noise
needs to be suppressed.

[0008] To further reduce noise, the fender liner disclosed
in Japanese Laid-Open Patent Publication No. 2000-264255
may be modified to increase the cushioning property,
thereby reducing the impact of hitting dirt, pebbles and
water (chipping). However, increase in the cushioning prop-
erty is expected to lower the rigidity. Accordingly, the
endurance against is predicted to be lowered. Further,
although Japanese Laid-Open Patent Publication No. 2000-
264255 discloses reduction of chipping noise, the publica-
tion neither disclose nor suggests reduction of scratching
noise and muffled noise such as pattern noise or road noise.
On the other hand, although Japanese Laid-Open Patent
Publication No. 2004-359066 discloses that the sound
absorption effect is increased as the number of the cells is
increased, a mere increase in the number of cells may reduce
the rigidity. Thus, the durability against chipping is pre-
dicted to be lowered. Therefore, it is difficult to design an
exterior component that satisfies both demands related to the
noise reduction capability and the durability against chip-

ping.

[0009] In exterior components having nonwoven fabric as
disclosed in the above publications, water derived from rain
and snow can enter the cells and taken in. An exterior
component that has absorbed water increases its weight by
the weight of the absorbed water. The increase in the weight
can be a cause of deflection and deformation, and reduce the
attachment strength of the exterior component with respect
to the vehicle body. That is, the rigidity of an exterior
component containing nonwoven fabric is sufficient in a
normal state, or in a dry state, but insufficient for enduring
the increase in weight due to absorbed water. Accordingly,
Japanese Laid-Open Patent Publication No. 2004-142675
discloses an exterior component having a water repellent
portion so that water does not easily collect on the surface
of the exterior component.

[0010] However, in the case of an exterior component that
contains nonwoven fabric, providing such water repellent
portion is not sufficient for completely preventing absorption
of water. That is, such a water repellent portion is capable of
preventing water that temporarily collects on the surface of
the exterior component from being absorbed by the com-
ponent. However, as for water that is thrown up by a wheel
and smashes against the exterior component, and water that
stays on the component, the water repellent portion cannot
sufficiently suppress such water absorption by the compo-
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nent. To prevent the absorption of water completely, the cells
may be blocked. If this is the case, however, sound absorp-
tion effect of the cells cannot be obtained. Thus, there is no
point in using nonwoven fabric as a material for the exterior
component. Therefore, in the case of an exterior component
containing nonwoven fabric, it is difficult to eliminate
absorption of water and problems caused by such water
absorption, while maintaining the sound absorption effect of
the cells.

SUMMARY OF THE INVENTION

[0011] Accordingly, it is an objective of the present inven-
tion to provide an exterior component that exhibits a reliable
noise reduction capability, and has a sufficient rigidity to
bear a weight increase due to water absorption. Another
objective of the present invention to provide an exterior
component that improves both of the noise reduction capa-
bility and the endurance.

[0012] To achieve the foregoing objectives, the present
invention provides an exterior component that is attached to
an outer surface of a lower part of a vehicle body, and has
a shape that corresponds to at least a portion of the body
lower part. The exterior component has a surface layer and
an inner layer. In a state where the exterior component is
attached to the outer surface of the body lower part, the
surface layer is the outermost layer, and the inner layer is
located between the surface layer and the body lower part.
Each of the surface layer and the inner layer is formed by
shaping a nonwoven fabric made of a number of fibers into
a sheet.

[0013] Inan aspect ofthe present invention, the nonwoven
fabric forming the inner layer has a higher tensile strength
than that of the nonwoven fabric forming the surface layer.

[0014] In another aspect of the present invention, the
nonwoven fabric forming the surface layer has a higher bulk
specific gravity and smaller fiber diameter than the non-
woven fabric forming the inner layer.

[0015] Other aspects and advantages of the invention will
become apparent from the following description, taken in
conjunction with the accompanying drawings, illustrating by
way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention, together with objects and advan-
tages thereof, may best be understood by reference to the
following description of the presently preferred embodi-
ments together with the accompanying drawings in which:

[0017] FIG. 1 is a schematic diagram illustrating a part of
vehicle equipped with fender liners according to a first
embodiment of the present invention;

[0018] FIG. 2 is a perspective view illustrating the fender
liner of FIG. 1, as viewed from the outside of the vehicle;

[0019] FIG. 3 is a perspective view illustrating the fender
liner of FIG. 1, as viewed from the inside of the vehicle;

[0020] FIG. 4 is a schematic diagram showing a cross-
sectional structure of the fender liner taken along line 4-4 of
FIG. 1,

[0021] FIG. 5 is a schematic diagram showing a cross-
sectional structure of a fender liner according to a second
embodiment of the present invention;
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[0022] FIG. 5A is an enlarged view showing a section
indicated by circle 5A in FIG. 5; and

[0023] FIG. 6 is a schematic diagram showing a cross-
sectional structure of a fender liner according to a third
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0024] Hereafter, an exterior component according to a
first embodiment, which is a fender liner 14, will be
described.

[0025] FIG. 1 shows a front portion of a vehicle 11 having
the fender liner 14. Below a fender 114, which is part of the
body of the vehicle 11, a wheel well 13 for accommodating
a wheel 12 is provided. The wheel well 13 opens downward
and sideward of the vehicle 11, and has an outer surface 13a
that faces a road surface 12a. The fender liner 14 is attached
to the wheel well 13 to cover the outer surface 13a. The
fender liner 14 protects the outer surface 13a for preventing
the outer surface 13a from being damaged by pebbles, mud,
gravel, rain water, and ice blocks (snow) that are thrown up
from the road surface 12a by the wheel 12. Further, the
fender liner 14 exhibits a noise reduction capability, and
contributes to improvement of quietness in the passenger
compartment. Noise reduced by the fender liner 14 includes
impact noise produced by pebbles hitting the fender liner 14
(chipping noise), scratching noise produced by contact
between the road surface 12a and the wheel 12 when the
vehicle 11 is moving (pattern noise), and muffled noise (road
noise).

[0026] FIGS. 2 and 3 show the fender liner 14 as viewed
from the outside and the inside of the vehicle 11, respec-
tively. The fender liner 14 has a shape that corresponds to the
wheel well 13, and is made by shaping a sheet 15 so that it
conforms to the outer surface 13a of the wheel well 13.
Attachment holes 16 are formed in a rim portion of the
fender liner 14 to extend therethrough. Through the attach-
ment holes 16, fasteners such as pins or screws are fitted or
screwed with the wheel well 13, so that the fender liner 14
is fixed to the wheel well 13. A cutout (opening) 17 is formed
in a center portion of the fender liner 14 to permit a
suspension (not shown) supporting the wheel 12 to pass
through. The cutout 17 prevents the fender liner 14 from
contacting the suspension, thereby preventing noise from
being produced by the fender liner 14 contacting the sus-
pension.

[0027] Two beads (projections) 18 are provided on the
inner surface of the fender liner 14, that is, on a surface that
faces the outer surface 13a of the wheel well 13. Each bead
18 is formed by causing the fender liner 14 to project toward
the outer surface 13a of the wheel well 13, and has a
channel-like cross-section. The beads 18 reinforce the
fender liner 14, thereby increasing the rigidity of the fender
liner 14. When the fender liner 14 is attached to the wheel
well 13, the surface of each bead 18 contacts the outer
surface 13a of the wheel well 13. This separates a large
portion of the inner surface of the fender liner 14 from the
outer surface 13a. Accordingly, an air layer 19 is formed
between the inner surface of the fender liner 14 and the outer
surface 13a of the wheel well 13 (see FIG. 4).

[0028] As shown in FIG. 4, when the air layer 19 defined
by the beads 18 is regarded as a component of the fender
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liner 14, the fender liner 14 has a laminated structure
including a layer of the sheet 15 and the air layer 19. Further,
the sheet 15 itself has a laminated structure including a
plurality of layers. In this embodiment, the sheet 15 includes
three laminated layers. Specifically, the sheet 15 has a
surface layer 21 and an inner layer 22, and the inner layer 22
includes a first layer 22a and a second layer 225. Therefore,
the fender liner 14 has a laminated structure of four layers
including the surface layer 21, the inner layer 22 (the first
layer 22a and the second layer 224), and the air layer 19. In
the state where the fender liner 14 is attached to the outer
surface 13a of the wheel well 13, the surface layer 21 forms
the outermost layer (the layer that directly faces the wheel
12) of the fender liner 14, and the inner layer 22 is located
between the surface layer 21 and the outer surface 13a. In
the inner layer 22, the first layer 22a is located adjacent to
the surface layer 21, and the second layer 225 directly faces
the outer surface 13a of the wheel well 13. Each of the
surface layer 21, the first layer 224, and the second layer 225
is made of a nonwoven fabric sheet made by shaping a
number of fibers.

[0029] The surface layer 21 is provided for increasing the
rigidity (hardness) of the fender liner 14, so that the fender
liner 14 endures chipping. When transmitted to the fender
liner 14, noises such as chipping noise, pattern noise, and
road noise are first transmitted the surface layer 21. The
surface layer 21 is thus imparted with sound absorption
capability for reducing such noise.

[0030] The surface layer 21 includes a number of first
fibers 23 and binder particles 24. The first fibers 23 are main
fibers of the nonwoven cloth forming the surface layer 21.
The binder particles 24 bond the first fibers 23 to one
another. The first fibers 23, which are bonded together by the
binder particles 24, intertwine with one another, so that the
surface layer 21 has a mesh structure. A number of cells 25
are defined in the surface layer 21 having a mesh structure.
Each cell 25 is a significantly small space surrounded by first
fibers 23. That is, the surface layer 21 is formed as an
aggregate of the cells 25. Since the cells 25 absorb sound,
the surface layer 21 exhibits a noise reduction function.

[0031] Short synthetic fibers are used as the first fibers 23.
In this embodiment, polyethylene (PE) fibers are used. Short
fibers refer to fibers that are spun to be short from the
beginning (staple) and fibers that are formed by cutting long
fibers (staple fibers). As the first fibers 23 in this embodi-
ment, staple fibers obtained by cutting waste fibers (recycled
fibers) are used since the use of such fibers enables recycling
of used seat skin and door panel skin, and reduces the costs.

[0032] Interms of reliably maintaining the noise reduction
capability while increasing the rigidity of the fender liner 14,
the fiber diameter of the first fibers 23 is preferably more
than or equal to 5 pm and less than or equal to 20 um. Fiber
diameter refers to a value indicating the size of a fiber.
Specifically, fiber diameter refers to the maximum value of
a diameter of cross-section of a fiber. If the fiber diameter of
the first fibers 23 is less than 5 pm, the first fibers 23 are
easily broken. The rigidity of the surface layer 21 is thus
likely to be reduced. On the other hand, if the fiber diameter
of' the first fibers 23 exceeds 20 um, spaces (cells 25) cannot
be easily created among the intertwined first fibers 23, or
some of the cells 25 are blocked by first fibers 23. This may
reduce the noise reduction capability.
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[0033] Thermoplastic resin short fibers the melting point
of which is lower than that of the first fibers 23 are used for
the binder particles 24. The binder particles 24 in this
embodiment are filaments that are formed by spinning a low
melting point thermoplastic resin. As the filaments, polyole-
fin fiber, polyester fiber made of polyethylene terephthalate
(PET), or polystyrene fiber is preferably used since these are
readily available and inexpensive. As the binder particles 24
in this embodiment, filaments made of polypropylene (PP)
fiber, which is a type of polyolefin fiber, are used.

[0034] The melting point of the thermoplastic resin used
for the binder particles 24 is preferably lower than the
melding point of the first fibers 23 by 20° C. or more. If the
difference between the melting point of the first fibers 23 and
the melting point of the binder particles 24 is less than 20°
C., it is difficult to melt only the binder particles 24, and melt
first fibers 23 blocks some of the cells 25. This may reduce
the noise reduction capability.

[0035] The melting point of the thermoplastic resin for the
binder particles 24 is preferably between 80° C. and 170° C.,
and more preferably between 100° C. and 170° C. If the
melting point is lower than 80° C., heat from the body of the
vehicle 11 (for example, heat produced by the engine)
softens the binder particles 24, which may deform the fender
liner 14. If the melting point exceeds 170° C., it is difficult
to shape the fender liner 14 and the workability may be
reduced.

[0036] Interms of reliably maintaining the noise reduction
capability while increasing the rigidity of the fender liner 14,
the fiber diameter of the filaments for the binder particles 24
is preferably more than or equal to 10 pm and less than or
equal to 50 um. If the fiber diameter is less than 10 pm, the
rigidity of the fender liner 14 may be reduced. If the fiber
diameter exceeds 50 pum, the binder particles 24 block the
cells 25. This may reduce the noise reduction capability.

[0037] The fiber lengths of the first fibers 23 and the binder
particles 24 are preferably between 10 and 100 mm. If the
fiber lengths are less than 10 mm, a sufficient number of the
cells 25 cannot be formed by intertwined fibers, and the
noise reduction capability may be reduced. In addition, the
degree of intertwining of the fibers becomes insufficient.
This may lower the rigidity and durability of the fender liner
14. If the fiber lengths exceed 100 mm, the noise reduction
capability may be reduced due to the excessively high fiber
density of the first fibers 23.

[0038] The fiber density of the nonwoven fabric forming
the surface layer 21 is relatively high in terms of increasing
the rigidity (hardness) of the fender liner 14. That is, the
rigidity of the surface layer 21 is increased by closely
arranging fibers (the first fibers 23). In terms of reliably
maintaining the rigidity and durability, while obtaining a
favorable noise reduction capability, the fiber density of the
nonwoven fabric forming the surface layer 21 is preferably
is greater than or equal to 0.05 g/cm® and less than or equal
to 0.95 g/cm?. If the fiber density is less than 0.05 g/cm?, it
is likely that a sufficient rigidity for enduring chipping
cannot be obtained. If the fiber density exceeds 0.95 g/cm®,
the fiber density becomes excessive. In this case, it is likely
that the cells 25 that exhibit a sufficient noise reduction
capability are not formed.

[0039] Interms of reliably maintaining the noise reduction
capability, while improving the rigidity of the fender liner
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14, the areal density of the nonwoven fabric forming the
surface layer 21 is preferably greater than or equal to 100
g/m and less than or equal to 500 g/m?®, more preferably
greater than or equal to 200 g/m* and equal to or less than
300 g/m>. In terms of the same objectives as the case of the
areal density, the thickness of the surface layer 21 is pref-
erably greater than or equal to 0.3 mm and less than 8 mm,
more preferably greater than or equal to 0.5 mm and less
than or equal to 5 mm, and most preferably greater than or
equal to 0.5 mm and less than or equal to 2 mm. If the areal
density is less than 100 g/m?, or if the thickness is greater
than or equal to 8 mm, the fiber density becomes excessively
low. This may result in undesirably low rigidity (hardness)
of the surface layer 21. Also, water may easily enter the
surface layer 21. If the areal density exceeds 500 g/m?, or if
the thickness is less than 0.3 mm, the fiber density of the
nonwoven fabric forming the surface layer 21 becomes
excessive. In this case, it is likely that the cells 25 that
exhibit a sufficient noise reduction capability are not formed.

[0040] Since water easily collects on the surface layer 21,
which is the outermost layer of the fender liner 14, the
surface layer 21 is preferably imparted with water repel-
lency. As a method for imparting water repellency to the
surface layer 21, a water repellency imparting agent may be
applied to the surface the first fibers 23. Alternatively, a
water repellency imparting agent may be applied to the
nonwoven fabric forming the surface layer 21. Further, the
nonwoven fabric may be impregnated with a water repel-
lency imparting agent. For example, silicone rubber may be
used as a water repellency imparting agent. In the case
where a recycled material is used for the first fibers 23, some
recycled car components such as seat skin and door panel
skin have been imparted with water repellency. Therefore, it
is preferable that a recycled material obtained from car
components imparted with repellency be used for the first
fibers 23.

[0041] The first layer 22a of the inner layer 22 is provided
with the primary objective of permitting the fender liner 14
to exhibit a noise reduction capability. Noise such as chip-
ping noise, pattern noise, and road noise that has passed
through the surface layer 21 reaches the first layer 22a.
Therefore, the first layer 22a has a higher sound absorption
capability than the surface layer 21 and the second layer 225,
which form the sheet 15 together with the first layer 22a.

[0042] The first layer 22a includes a number of second
fibers 26, a number of third fibers 27, and the binder particles
24. The second fibers 26 are main fibers of the nonwoven
cloth forming the first layer 22a. The third fibers 27 form the
nonwoven fabric together with the second fibers 26, and
increase the bulk of the first layer 22a. The binder particles
24 bond the second fibers 26 and the third fibers 27 to one
anther. The first layer 22a¢ has a mesh structure with the
intertwined second fibers 26, the intertwined third fibers 27,
or the intertwined second fibers 26 and third fibers 27. A
number of cells 25 are defined in the first layer 22a having
a mesh structure. Each cell 25 is a significantly small space
surrounded by first fibers 26, 27. That is, the first layer 22a
is formed as an aggregate of the cells 25. Since the cells 25
absorb sound, the first layer 224 exhibits a noise reduction
function.

[0043] Other than the fact that the diameter of the second
fibers 26 in the first layer 22a is greater than that of the first

Sep. 28, 2006

fibers 23, the second fibers 26 are basically the same as the
first fibers 23 in the surface layer 21. The binder particles 24
in the first layer 22a are the same as the binder particles 24
in the surface layer 21. However, in accordance with the
specification of the first layer 224, the binder particles 24 in
the first layer 22a may be formed of PET as the thermo-
plastic resin. Alternatively, the binder particles 24 in the first
layer 22a may be formed of filaments that have a fiber length
and a fiber diameter different from those in the binder
particle 24 in the surface layer 21.

[0044] As in the case of the first fibers 23, polyethylene
(PE) fibers are used for the second fibers 26, and staple fibers
formed by cutting a recycled material are used. Meanwhile,
short fibers formed of polyamide (PA) fibers are used for the
third fibers 27. The polyamide fibers (popularly called nylon
fibers) are superior in heat resistance, weather resistance,
chemical resistance, and fatigue resistance, and contribute to
the maintenance of the rigidity of the first layer 22a.
Polyamide fibers can be obtained from waste material of an
airbag mounted on the vehicle 11. That is, when manufac-
turing the airbag, remnants of the ground fabric used as the
material of the airbag are created. Also, the airbag is
separated and collected when the vehicle is scrapped. Using
staple fibers obtained by cutting such remnants or waste
material are used as the third fibers 27 reduces the manu-
facturing costs of the fender liner 14.

[0045] In terms of maintaining the rigidity of the fender
liner 14 while obtaining a favorable noise reduction capa-
bility, the fiber diameter of the second fibers 26 is greater
than that of the first fibers 23. In this embodiment, the fiber
diameter of the second fibers 26 is greater than those of the
first fibers 23 and the third fibers 27. However, instead of the
second fibers 26, the fiber diameter of the third fibers 27 may
be greater than that of the first fibers 23. That is, it is
sufficient if the fiber diameter of at least either of the second
fibers 26 or the third fibers 27 is greater than that of the first
fibers 23. The fiber diameters of the second fibers 26 and the
third fibers 27 are preferably greater than or equal to 10 pm
and less than or equal to 50 um. If the fiber diameters are less
than 10 pm, it is likely that the rigidity of the fender liner 14
cannot be maintained to a satisfactory level. If the fiber
diameters exceed 50 um, the cells 25 are not easily formed
in the first layer 22a. This may reduce the noise reduction
capability of the fender liner 14.

[0046] In terms of obtaining a favorable noise reduction
capability of the fender liner 14, the fiber density of the
nonwoven fabric forming the first layer 22a is lower than
that of the surface layer 21. The fibers (the second fibers 26
and the third fibers 27) are relatively sparsely provided so
that a great number of the cells 25 are formed in the first
layer 22a and that the first layer 22q has flexibility. Accord-
ingly, the sound absorption capability of the first layer 22a
is increased. In terms of maintaining an appropriate rigidity,
while obtaining a favorable sound absorption capability, the
fiber density of the nonwoven fabric forming the first layer
22a is preferably is greater than or equal to 0.005 g/cm® and
less than or equal to 0.5 g/cm’. If the fiber density is less than
0.005 g/cm?, the first layer 22a becomes excessively flex-
ible, which reduces the rigidity of the fender liner 14. If the
fiber density exceeds 0.5 g/cm>, the fiber density becomes
excessive. In this case, it is likely that the cells 25 that
exhibit a sufficient noise reduction capability are not formed.
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[0047] In terms of maintaining the rigidity of the fender
liner 14, while obtaining a satisfactory noise reduction
capability, the areal density of the nonwoven fabric forming
the first layer 22a is set higher than the areal density of the
nonwoven fabric forming the surface layer 21. The areal
density of the first layer 22a is preferably greater than or
equal to 800 g/m” and less than or equal to 1300 g/m?, more
preferably greater than or equal to 1000 g/m? and equal to or
less than 1300 g/m?. In terms of the same objectives as the
case of the areal density, the thickness of the first layer 22a
is set greater than or equal to 2 mm and less than or equal
to 8 mm. If the areal density is less than 800 g m?, or if the
thickness exceeds 8 mm, the fiber density becomes exces-
sively low. This may result in an undesirably low rigidity the
first layer 22a. Also, water may easily enter the first layer
22a. If the areal density exceeds 1300 g/m?, or if the
thickness is less than 2 mm, the fiber density of the non-
woven fabric forming the first layer 22a becomes excessive.
In this case, it is likely that the cells 25 that exhibit a
sufficient noise reduction capability are not formed.

[0048] The second layer 224 of the inner layer 22 is
provided with the primary objective of imparting the fender
liner 14 with a sufficient rigidity to bear increase in the
weight due to absorption of water. That is, the surface layer
21 and the first layer 22a each have a number of the cells 25
to exhibit a sound absorption capability. Thus, water thrown
up by the wheel 12 may enter the surface layer 21 through
the cells 25, and soak into the first layer 224 from the surface
layer 21. This increases the weight of the surface layer 21
and the first layer 22a, resulting in deformation and deflec-
tion of the surface layer 21 and the first layer 22a. To
suppress deformation and deflection of the surface layer 21
and the first layer 22a due to such increase in weight, the
second layer 225 is configured to have a higher tensile
strength than the surface layer 21 and the second layer 225.
The second layer 225 is also imparted with a noise reduction
capability in consideration of a case where noise passes
through the surface layer 21 and the first layer 22a.

[0049] The second layer 225 is formed of nonwoven fabric
obtained by spunbonding. Spunbonding refers to a method
for obtaining nonwoven fabric by forming a web from
synthetic fiber obtained by spinning synthetic resin, and
intertwining or bonding the fibers in the synthetic fiber. The
second layer 225 in this embodiment includes fourth fibers
28 and adhesive particles 29 functioning as binder. The
fourth fibers 28 are synthetic fibers and main fibers of the
nonwoven fabric forming the second layer 225. The adhe-
sive particles 29 bond the fourth fibers 28 to one another.
The fourth fibers 28, which are bonded together by the
adhesive particles 29, intertwine with one another, so that
the second layer 225 has a mesh structure. A number of cells
25 are defined in the second layer 224 having a mesh
structure. Each cell 25 is a significantly small space sur-
rounded by fourth fibers 28. That is, the second layer 2256 is
formed as an aggregate of the cells 25. Since the cells 25
absorb sound, the second layer 2256 exhibits a noise reduc-
tion function.

[0050] The adhesive particles 29 are relatively large and
form points of attachment. The fourth fibers 28 are bonded
to the adhesive particles 29, or points of attachment. The
points of attachment (adhesive particles 29) are connected
with one another by the fourth fibers 28. Therefore, the
nonwoven fabric forming the second layer 225 has a cross-
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linked structure in which the fourth fibers 28 and the points
of attachment bind one another and reduce displacement
relative to one anther. Nonwoven fabric having a cross-
linked structure has a moderate elasticity and hardness, and
hardly loses shape. Therefore, the second layer 225 exhibits
a favorable tensile strength, and suppresses deformation of
the surface layer 21 and the first layer 224 due to increase in
the weight, thus maintaining the shape of the fender liner 14.

[0051] As the fourth fibers 28, synthetic fibers applicable
to spunbonding are used. Specifically, synthetic fibbers
obtained by spinning such as melt spinning, wet spinning,
melt blowing, and flash spinning are used. As synthetic resin
used as the material of the fourth fibers 28, any type of
synthetic resin may be used as long as it is applicable to
spunbonding. In this embodiment, polyethylene (PE) fibers
are used for the fourth fibers 28. Also, any type of adhesive
may be used as the adhesive particles 29 as long as it adheres
to the fourth fibers 28. Specifically, the adhesive of the
adhesive particles 29 is appropriately selected in accordance
with the synthetic resin used as the material of the fourth
fibers 28. In this embodiment, an acrylic emulsion adhesive
that adheres to polyethylene is used.

[0052] Interms of reliably maintaining the noise reduction
capability of the fender liner 14, while obtaining a favorable
tensile strength, the fiber density of the nonwoven fabric
forming the second layer 225 is equal to or lower than that
of the surface layer 21. That is, fibers (the fourth fibers 28)
are provided in such a density that a cross-linked structure
is made, and a number of cells 25 are formed among the
fibers. This imparts the second layer 225 with a noise
reduction capability and increases the tensile strength of the
second layer 225b. In terms of maintaining the noise reduc-
tion capability, while obtaining a favorable tensile strength,
the fiber density of the nonwoven fabric forming the second
layer 225 is preferably is greater than or equal to 0.01 g/cm>
and less than or equal to 0.95 g/cm®. If the fiber density is
less than 0.01 g/cm>, a cross-linked structure is not properly
established, and a favorable tensile strength cannot be
obtained. If the fiber density exceeds 0.95 g/cm’, the fiber
density becomes excessive. In this case, it is likely that the
cells 25 that exhibit a sufficient noise reduction capability
are not formed.

[0053] Interms of reliably maintaining the noise reduction
capability of the fender liner 14, while obtaining a favorable
tensile strength, the areal density of the nonwoven fabric
forming the second layer 225 is preferably greater than or
equal to 50 g/m? and less than or equal to 500 g/m*, more
preferably greater than or equal to 50 g/m? and equal to or
less than 300 g/m?. In terms of the same objectives as the
case of the areal density, the thickness of the second layer
22b is preferably greater than or equal to 0.3 mm and less
than 8 mm, more preferably greater than or equal to 0.5 mm
and less than or equal to 5 mm, and most preferably greater
than or equal to 0.5 mm and less than or equal to 2 mm. If
the areal density is less than 50 g/m?, or if the thickness is
greater than or equal to 8 mm, the fiber density will be
excessively low. This may result in an unsatisfactory tensile
strength of the second layer 225. If the areal density exceeds
500 g/m?, or if the thickness is less than 0.3 mm, the fiber
density of the nonwoven fabric forming the second layer 225
becomes excessive. In this case, it is likely that the cells 25
that exhibit a sufficient noise reduction capability are not
formed.
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[0054] A procedure for manufacturing the sheet 15, which
is part of the fender liner 14, will now be described.

[0055] First, to obtain nonwoven fabric for the surface
layer 21, the first layer 224, and the second layer 225, fibers
and binder particles are opened and deposited, and a web is
formed for each of the layers. Then, the webs are stacked and
needle-punched. Then, fibers in adjacent webs are inter-
twined and thus integrated. The integrated webs are pressed
with a pressing machine while being heated. This causes the
binder to bond the fibers to one another. Consequently, the
sheet 15, which is the original fabric of the fender liner 14,
is obtained. When shaping the fender liner 14 from the sheet
15, the sheet 15 is pressed into a predetermined shape in the
mold of the pressing machine while being heated. Therefore,
when shaping the fender liner 14 from the sheet 15, the
surface layer 21, the first layer 224, and the second layer 225
are compressed further.

[0056] The sheet 15 includes the laminated surface layer
21, first layer 22qa, and second layer 225. In the state of the
sheet 15, that is, prior to the process of shaping, the fender
liner 14 has a desired tensile strength required for the
molded fender liner 14. That is, the fender liner 14 is formed
by heat-pressing the sheet 15 into the predetermined shape.
Therefore, after being shaped, the tensile strength of the
fender liner 14 does not become less than that in the state of
the sheet 15, but equal to or higher than that in the state of
the sheet 15. Therefore, it is sufficient that, before being
shaped into the fender liner 14, the sheet 15 has a tensile
strength not less than the desired tensile strength of the
molded fender liner 14. The desired tensile strength corre-
sponds to a tensile strength with which the fender liner 14
bears increase in the weight due to absorption of water.
Specifically, the tensile strength of the sheet 15 is preferably
greater than or equal to 1500 N along the longitudinal
direction, and greater than or equal to 1700 N in the lateral
direction. If the tensile strength is less than 1500 N in the
longitudinal direction, or less than 1700 N in the lateral
direction, deformation of the fender liner 14 may not be
reduced when the weight is increased due to absorption of
water. The tensile strength is a value measured in accordance
with a nonwoven interlining test method specified in JIS L
1085: 1998.

[0057] The fender liner 14 configured as described above
reliably reduces noise since each of the surface layer 21, the
first layer 22a, and the second layer 224 exhibits a sound-
proofing capability. That is, noise propagated to the passen-
ger compartment of the vehicle 11 includes noise propagated
by the medium of air such as pattern nose, and noise
propagated by the medium of solid such as the vehicle body
such as chipping noise and road noise. In these types of
noise, noise that is propagated by the medium of air is
reduced by the sound absorption effect of the cells 25. That
is, when noise passes through the surface layer 21, the first
layer 224, and the second layer 225, the cells 25 exhibit the
sound absorption effect. Thus, the fender liner 14 absorbs
noise that is propagated by the medium of air, and reduces
such noise. On the other hand, noise that is propagated by
the medium of solid is reduced by vibration suppression
effect of the layers forming the fender liner 14. That is, since
the fiber densities of the surface layer 21, the first layer 22a,
and the second layer 225 are different, the fender liner 14 has
both strength and flexibility. Therefore, the fender liner 14
exhibits vibration suppression effect. Specifically, the fender
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liner 14 is hardly deformed by vibration generated by noise
and flexibly absorbs the vibration, thereby reducing the
noise that is propagated by the medium of solid.

[0058] Further, the air layer 19, which is formed only of
air, exhibits both sound absorption effect and vibration
suppression effect, and reliably reduces noise that has passed
through the surface layer 21, the first layer 224, and the
second layer 22b. That is, when noise that has passed
through the surface layer 21, the first layer 224, and the
second layer 225 is propagated through the air layer 19, the
air layer 19 exhibits sound absorption effect by displacing
the phase of the noise. When the phase is displaced, noise is
hardly recognized as disturbing. Even if the surface layer 21,
the first layer 22a, the second layer 225, which are solid, are
vibrated by noise, the air layer 19 exhibits a vibration
suppression capability. That is, the air layer 19 prevents the
fender liner 14 from contacting the wheel well 13, thereby
preventing vibration in each layer from being transmitted to
the wheel well 13. As a result, the air layer 19 reliably
reduces noise propagated by the medium of air and solid.

[0059] By changing the volume of the air layer 19, the
frequency range of noise that is reduced by the air layer 19
can be adjusted. The volume of the air layer 19 is changed
by the height of the beads 18, that is, the thickness of the air
layer 19. Specifically, in terms of reliably accommodating
the fender liner 14 in the wheel well 13 while improving the
noise reduction capability, the thickness of the air layer 19
is preferably set greater than or equal to 5 mm and less than
or equal to 40 mm. If the thickness of the air layer 19 is less
than 5 mm, the air layer 19 does not exhibit satisfactory
sound absorption effect, and may not contribute to the
improvement of the noise reduction capability. On the other
hand, if the thickness of the air layer 19 exceeds 40 mm,
although a sufficient sound absorption effect is obtained, a
space required for attaching the fender liner 14 is enlarged.
The fender liner 14 therefore may not be fit in the wheel well
13.

[0060] In addition, the fender liner 14 not only reduces
noise that enters the passenger compartment of the vehicle
11, but also reduces noise leak to the outside of the vehicle
11. That is, the fender liner 14 exhibits the above described
sound absorption effect and vibration suppression effect to
noise produced inside the vehicle 11, such as engine noise
and electric motor noise. Therefore, noise leak to the outside
of the vehicle 11 is reduced by the fender liner 14. The
vehicle 11 having the fender liner 14 is thus highly envi-
ronmental conscious.

[0061] When the vehicle 11 is moving, pebbles thrown up
by the wheel 12 collide with the fender liner 14. At this time,
the surface layer 21, which has a relatively high fiber density
and a relatively high rigidity, receives the impact of the
collision. Meanwhile, the first layer 224, which has a lower
fiber density than that of the surface layer 21 and flexibility,
absorbs the impact of the collision. As a result, the chipping
noise caused by the collision is suppressed. In the nonwoven
fabric forming the surface layer 21, the fibers (the first fibers
23) are closely arranged, and the fiber density is high. Thus,
the surface layer 21 has a high surface smoothness, and little
fuzzing occurs on the surface of the surface layer 21. This
prevents pebbles that have collided with the fender liner 14
from being entangled in the fibers on the surface of the
surface layer 21 and stuck on the surface. The fender liner
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14 is resistant to soiling. Also, the fibers are prevented from
being cut due to removal of entangled pebbles.

[0062] When rain water or water of snow collects on the
fender liner 14, some of the collected water is repelled by the
surface layer 21 having water repellency, and is prevented
from being absorbed by the surface layer 21. On the other
hand, some water is absorbed by the fender liner 14 from the
surface layer 21. Such absorbed water increases the weight
of the fender liner 14, and can be a cause of deformation of
the fender liner 14. However, since the second layer 225 has
a high rigidity, the second layer 225 suppresses deformation
of the fender liner 14. In addition, the surface layer 21 has
a higher rigidity than that of the first layer 224, is less likely
to be deformed. Therefore, the second layer 226 and the
surface layer 21, which have a relatively high rigidity, hold
the relatively flexible first layer 22a in between, thereby
reliably preventing the first layer 22a from being deformed.
In addition, since the second layer 225 is formed of the
nonwoven fabric obtained by spunbonding, the cells of the
second layer 2256 are smaller than the cells of the surface
layer 21 and the first layer 22a. Thus, when water enters the
air layer 19, absorption of water from the second layer 225
is prevented.

[0063] The advantages of the first embodiment will be
described below.

[0064] (1) The surface layer 21, the first layer 224, and the
second layer 226 forming the fender liner 14 are each
formed of nonwoven fabric, and constructed as an aggregate
of the cells 25. Since the cells 25 absorb sound, the fender
liner 14 reliably reduces noise. The inner layer 22, which has
the first layer 224 and the second layer 225, has a higher
tensile strength (rigidity) than that of the surface layer 21.
Thus, if the weight of the fender liner 14 increases due to
water absorption, the inner layer 22 prevents the fender liner
14 from being deformed by such weight increase. Accord-
ingly, the fender liner 14 exhibits a reliable noise reduction
capability, and has a sufficient rigidity to bear a weight
increase due to water absorption.

[0065] (2) Since the fiber density of the surface layer 21 is
greater than or equal to 0.05 g/cm® and less than or equal to
0.95 g/cm’®, the fender liner 14 is imparted with a sufficient
durability that endures chipping.

[0066] (3) Since, in the surface layer 21, the fiber diameter
of the first fibers 23 is greater than or equal to 5 pm and less
than or equal to 20 pm, the cells 25 that exhibit sufficient
sound absorption effect are formed, and a favorable rigidity
of the surface layer 21 is obtained. Also, since the first fibers
23 are not easily cut, the surface layer 21 has a favorable
durability.

[0067] (4) The air layer 19 is located between the second
layer 2256 and the outer surface 13a of the wheel well 13.
Since the air layer 19 displaces the phase of noise and
hinders transmission of vibration of the fender liner 14 due
to noise to the body of vehicle 11, the air layer 19 reliably
improves the noise reduction capability of the fender liner
14.

[0068] (5) The second layer 225 is formed of nonwoven
fabric obtained by spunbonding. Therefore, in the second
layer 225, the fourth fibers 28 and the points of attachment
(the adhesive particles 29) bind each other, thereby prevent-
ing displacement relative to each other. As a result, the inner
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layer 22, which includes the second layer 225, exhibits a
favorable tensile strength. Since the inner layer 22 has a
multiple layer structure including the first layer 22a and the
second layer 224, the layers 22a, 225 can be imparted with
different functions. Specifically, the first layer 22a can be
imparted with a favorable sound absorption capability, and
the second layer 225 can be imparted with a favorable tensile
strength.

[0069] (6) The relatively soft first layer 22a is held
between the surface layer 21 and the second layer 225,
which have a relatively high rigidity. That is, the surface
layer 21 and the second layer 225 form an external skeleton
that encompasses the relatively soft first layer 22qa, thereby
imparting the fender liner 14 with a favorable rigidity.

[0070] (7) The sheet 15, which includes the laminated
surface layer 21, first layer 224, and second layer 225, has
a tensile strength of not less than 1500 N in the longitudinal
direction and a tensile strength of not less than 1700 N in the
lateral direction. As a result, the fender liner 14 is imparted
with a favorable strength that reliably bears a weight
increase due to water absorption.

[0071] (8) The nonwoven fabric forming the second layer
22b has the same or lower fiber density compared to that of
the nonwoven fabric forming the surface layer 21. There-
fore, among the fourth fibers 28 in the second layer 225, the
cells 25 the sizes of which are sufficient for exhibiting a
satisfactory sound absorption effect are formed.

[0072] (9) The fiber density of the nonwoven fabric form-
ing the second layer 225 is greater than or equal to 0.01
g/cm and less than or equal to 0.95 g/cm?. Thus, the second
layer 22b has a favorable tensile strength while reliably
maintaining the noise reduction capability.

[0073] (10) The nonwoven fabric forming the first layer
22a has a lower fiber density than that of the nonwoven
fabric forming the surface layer 21. Thus, the first layer 22a
exhibits a favorable sound absorption capability while reli-
ably maintaining the durability.

[0074] (11) The fiber density of the nonwoven fabric
forming the first layer 224 is greater than or equal to 0.005
g/cm® and less than or equal to 0.5 g/cm®. Thus, the first
layer 22a exhibits a favorable sound absorption capability
while reliably maintaining the durability.

[0075] (12) The fiber diameter of the second fibers 26 in
the first layer 22a is greater than the fiber diameter of the first
fibers 23. Therefore, the durability of the first layer 22a is
reliably maintained while forming a great number of the
cells 25 that exhibit a favorable sound absorption capability.

[0076] (13)Inthe first layer 22a, the fiber diameters of the
second fibers 26 and the third fibers 27 are greater than or
equal to 10 um and less than or equal to 50 pm. Therefore,
the durability of the first layer 22a is reliably maintained
while forming a great number of the cells 25 that exhibit a
favorable sound absorption capability.

[0077] (14) Chipping frequently occurs in the wheel well
13. The wheel well 13 gives passage to noise such as
chipping noise, pattern noise, road noise reaching the pas-
senger compartment. The fender liner 14 of this embodi-
ment, which is attached to the wheel well 13, has, as
described above, high noise reduction capability and dura-
bility. The fender liner 14 thus not only reliably protects the
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body of the vehicle 11 from chipping, but also, improves the
quietness in the passenger compartment. The wheel well 13
is also prone to collection of water. The fender liner 14 of
this embodiment, which has a high tensile strength, is hardly
deformed by absorption of water, and is therefore suitable to
be attached to the wheel well 13.

[0078] A second embodiment according to the present
invention will now be described. Differences from the first
embodiment will be mainly discussed.

[0079] FIG. 5 shows a cross-sectional structure of a fender
liner 14 according to a second embodiment of the present
invention. The fender liner 14 has a laminated structure
including a layer of a sheet 15 and the air layer 19. Further,
the sheet 15 itself has a laminated structure including a
plurality of layers. In this embodiment, the sheet 15 includes
two laminated layers, that is, a surface layer 21 and an inner
layer 22. Therefore, the fender liner 14 has a laminated
structure of three layers including the surface layer 21, the
inner layer 22, and the air layer 19. In the state where the
fender liner 14 is attached to the outer surface 134 of the
wheel well 13, the surface layer 21 forms the outermost
layer of the fender liner 14, and the inner layer 22 is located
between the surface layer 21 and the outer surface 13a. In
this embodiment, the inner layer 22 has a single layer
structure unlike the first embodiment. Each of the surface
layer 21 and the inner layer 22 is made of a nonwoven fabric
sheet formed by shaping a number of fibers. The tensile
strength of the inner layer 22 is higher than that of the
surface layer 21.

[0080] The surface layer 21 has the same structure as the
surface layer 21 in the first embodiment except for the binder
particles 24. That is, the first fibers 23 used in the surface
layer 21 of this embodiment are the same as the first fibers
23 of the first embodiment. As far as the fiber density, the
areal density, and the thickness of the nonwoven fabric are
concerned, the surface layer 21 of this embodiment is the
same as the surface layer 21 of the first embodiment.

[0081] The inner layer 22 has the same structure as the first
layer 22a in the first embodiment except for the binder
particles 24. That is, nonwoven fabric forming the inner
layer 22 is formed as an aggregate of the cells 25 with the
second fibers 26, the third fibers 27 and the binder particles
24. The second fibers 26 and the third fibers 27 used in the
inner layer 22 of this embodiment are the same as the second
fibers 26 and the third fibers 27 in the first embodiment. As
far as the fiber density, the areal density, and the thickness
of the nonwoven fabric are concerned, the inner layer 22 of
this embodiment is the same as the first layer 22a of the first
embodiment. Therefore, at least either of the second fibers
26 or the third fibers 27 have a larger size than the first fibers
23, the fiber density of the inner layer 22 is less than that of
the surface layer 21, and the areal density of the inner layer
22 is greater than that of the surface layer 21.

[0082] In the surface layer 21 and the inner layer 22,
composite fibers that are obtained by spinning two thermo-
plastic resins having different melting points are used for the
binder particles 24. At least one type of the thermoplastic
resins forming the composite fibers has a lower melting
point than that of the first fibers 23. As such a thermoplastic
resin, polyester such as polyolefin and polyethylene tereph-
thalate (PET), or polystyrene is preferably used.

[0083] As the composite fibers, sheath-core type or side-
by-side type composite fibers are used. A composite fiber of
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sheath-core type has a core portion and a sheath covering the
surface of the core portion. The melting point of the ther-
moplastic resin for the sheath portion is lower than the
melting point of the thermoplastic resin used for the core
portion. In a composite fiber of a sheath-core type, only the
sheath portion is melt in a state where the core portion is
maintained without being melt, and the melt sheath portion
bonds the fibers together. On the other hand, a composite
fiber of side-by-side type has a pair of fibers that are fused
to each other and extend parallel. The melting point of the
thermoplastic resin for one of the fibers is lower than the
melting point of the thermoplastic resin used for the other
fiber. In a composite fiber of a side-by-side type, only one of
the fibers is melt in a state where the other fiber is maintained
without being melt, and the melt resin bonds the fibers
together. Therefore, when composite fibers are used for the
binder particles, melt binder particles are prevented from
blocking the cells 25, so that the surface layer 21 and the
inner layer 22 have favorable mesh structures.

[0084] The fibers forming the layers 21, 22 are adhered to
the binder particles 24 made of composite fibers as described
above. A great number of points of attachment of the fibers
and the binder particles 24 exist in the layers 21, 22, the
points of attachment are connected with one another by the
binder particles 24. Therefore, the nonwoven fabric forming
the layers 21, 22 has a cross-linked structure including the
binder particles 24 and the fibers, and has a mesh structure
including the binder particles 24 and the fibers. Thus, each
of the layers 21, 22 has moderate tension and hardness, and
hardly loses shape.

[0085] In this embodiment, sheath-core type composite
fibers are used as the binder particles 24. In the sheath-core
type composite fibers, the cells 25 are formed between
unmelted and maintained cores and other fibers. Therefore,
the mesh structure formed by the binder particles 24 and the
fibers is densified. The mesh structure thus increases the
hardness (rigidity) while obtaining a moderate tension. This
prevents the shape from being lost. In the sheath-core type
composite fiber, the fiber forming the core portion does not
need to have a lower melting point than that of the fibers
forming the nonwoven fabric (the first fibers 23 in the
surface layer 21, the second fibers 26 and the third fibers 27
in the inner layer 22). Rather, the melting point of the fiber
forming the core portion is preferably higher than those of
the fibers 23, 26, 27. Therefore, in the sheath-core type
composite fiber of the present embodiment, the core portion
is made of PET, and the sheath portion is made of a modified
polyester.

[0086] In the binder particles 24 formed of the sheath-core
type composite fibers, the melting point of the thermoplastic
resin used for the sheath portions is lower than the melting
point the thermoplastic resin used for the core portions, than
the fibers forming the nonwoven fabric (the first fibers 23 in
the surface layer 21, the second fibers 26 and the third fibers
27 in the inner layer 22) by 20° C. or more. If the difference
between the melting points is less than 20° C., it is difficult
to melt only the sheath portions, and melt fibers block some
of the cells 25. This may reduce the sound absorption
capability.

[0087] The melting point of the thermoplastic resin for the
sheath portions is preferably between 80 and 170° C., and
more preferably between 100 and 170° C. If the melting
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point is lower than 80° C., heat from the body of the vehicle
11 (for example, heat produced by the engine) softens the
sheath portions, which may deform the fender liner 14. If the
melting point exceeds 170° C., it is difficult to shape the
fender liner 14 and the workability may be reduced.

[0088] Interms of reliably maintaining the noise reduction
capability while increasing the rigidity of the fender liner 14,
the fiber diameter of the binder particles 24 is preferably
more than or equal to 10 pm and less than or equal to 50 um.
If the fiber diameter is less than 10 um, the core portions may
be broken or the sheath portions may not be able to bond the
fibers sufficiently firmly. This may result in a lowered
durability of the fender liner 14. If the fiber diameter exceeds
50 um, the binder particles 24 block the cells 25. This may
reduce the noise reduction capability.

[0089] The manufacture of the sheet 15 and the shaping of
the fender liner 14 are performed in the same manner as the
first embodiment. In the state of the sheet 15, that is, prior
to the process of shaping, the fender liner 14 preferably has
a tensile strength of not less than 1400 N in the longitudinal
direction and a tensile strength of not less than 1800 N in the
lateral direction. If the tensile strength is less than 1400 N in
the longitudinal direction, or less than 1800 N in the lateral
direction, the fender liner 14 cannot be prevented from
deforming when the weight is increased due to absorption of
water. The tensile strength is a value measured in accordance
with a nonwoven interlining test method specified in JIS L
1085: 1998.

[0090] The fender liner 14 configured as described above
reliably reduces noise propagated by the medium of air and
noise propagated by the medium of solid since each of the
surface layer 21 and the inner layer 22 exhibits a sound-
proofing capability. Also, even if noise has passed through
the surface layer 21 and the inner layer 22, the noise is
reduced by the air layer 19. In addition, the fender liner 14
not only reduces noise that enters the passenger compart-
ment of the vehicle 11, but also reduces noise leak to the
outside of the vehicle 11. When pebbles thrown up by the
wheel 12 collide with the fender liner 14, the surface layer
21 receives the impact of the collision. Meanwhile, the inner
layer 22, which has a lower fiber density than that of the
surface layer 21 and flexibility, absorbs the impact of the
collision. As a result, the chipping noise is suppressed.

[0091] Ifwater is absorbed by the fender liner 14 from the
surface layer 21, the inner layer 22 prevents the fender liner
14 from being deformed. In addition, since sheath-core type
composite fibers are used for the binder particles 24 in the
inner layer 22, the densely packed cells 25 are formed in the
inner layer 22. Thus, when water enters the air layer 19, the
water is unlikely to be taken in by the cells 25 of the inner
layer 22, and absorption of water from the inner layer 22 is
prevented.

[0092] As described above, the fibers 26, 27 forming the
inner layer 22 of this embodiment are bonded together with
the binder particles 24 of composite fibers. This increases
the number of points of attachment of the fibers and the
binder particles 24, and the fibers are bound at a great
number of points of attachment. This reliably prevents the
fibers from being displaced from each other. As a result, the
tensile strength of the inner layer 22 is reliably increased,
and deformation of the fender liner 14 due to water absorp-
tion is reliably prevented.
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[0093] Since the binder particles 24 formed of composite
fibers are used, the cells 25 are prevented from being
blocked by melt binder, and the noise reduction capability of
the fender liner 14 is reliably maintained.

[0094] A third embodiment according to the present inven-
tion will now be described. Differences from the first
embodiment will be mainly discussed.

[0095] FIG. 6 shows a cross-sectional structure of a fender
liner 14 according to a third embodiment of the present
invention. The fender liner 14 of this embodiment has a
similar laminated structure to the fender liner 14 of the first
embodiment. That is, the fender liner 14 of this embodiment
has a laminated structure that includes the surface layer 21,
the inner layer 22 (the first layer 22a and the second layer
22b), and the air layer 19.

[0096] The surface layer 21 is the same as the surface layer
21 in the first embodiment. The first layer 22a of the inner
layer 22 is the same as the first layer 22a of the first
embodiment.

[0097] Like the second layer 225 of the first embodiment,
the second layer 225 of the inner layer 22 is provided with
the primary objective of imparting the fender liner 14 with
a sufficient rigidity to bear increase in the weight due to
absorption of water. The second layer 225 has a higher
tensile strength than those of the surface layer 21 and the
second layer 225, and a noise reduction function. However,
the nonwoven fabric that forms the second layer 225 of this
embodiment has a different structure from that of the non-
woven fabric that forms the second layer 226 of the first
embodiment.

[0098] That is, the second layer 225 in this embodiment
includes low-elongation fibers 30 and binder particles 31.
The low-elongation fibers 30 are synthetic fibers and main
fibers of the nonwoven fabric forming the second layer 225.
The low-elongation fibers 30 preferably have a degree of
elongation less than 20%, and a tensile strength not less than
6 g/d and not higher than 10 g/d. In this embodiment, as the
low-elongation fibers 30, reclaimed PET fibers for tire cords
are used. PET fibers for tire cords have higher rigidity than
other types of PET fibers.

[0099] The binder particles 31 bond the low-elongation
fibers 30 to one another. As the binder particles 31, the
adhesive particles 29 used in the second layer 225 of the first
embodiment may be used. Alternatively, a material other
than the adhesive particles 29 may be used. The low-
elongation fibers 30, which are bonded together by the
binder particles 31, intertwine with one another, so that the
second layer 225 has a mesh structure. A number of cells 25
are defined in the second layer 225 having a mesh structure.
Each cell 25 is a significantly small space surrounded by
low-elongation fibers 30. That is, the second layer 225 is
formed as an aggregate of the cells 25. Since the cells 25
absorb sound, the second layer 2256 exhibits a noise reduc-
tion function. The fiber density and the areal density of the
nonwoven fabric that forms the second layer 224 of this
embodiment are comparable with those of the nonwoven
fabric that forms the second layer 224 of the first embodi-
ment.

[0100] The low-elongation fibers 30 increase the rigidity
of'the second layer 2254, and as a result, the second layer 225
exhibits a favorable tensile strength. Thus, deformation of
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the fender liner 14 due to water absorption is suppressed by
the second layer 22b. The PET fibers for tire cords used for
the low-elongation fibers 30 can be obtained from waste
material of the tires of the vehicle 11. That is, when
manufacturing the tires, remnants of the tire cords used as
the material of the tires are created. Also, the tire cords are
separated and collected when the vehicle is scrapped. Using
PET fibers obtained by cutting and reclaiming such rem-
nants or waste material are used as the low-elongation fibers
30 reduces the manufacturing costs of the fender liner 14.

[0101] The manufacture of the sheet 15 and the shaping of
the fender liner 14 are performed in the same manner as the
first embodiment. The fender liner 14 of this embodiment
has the same functions as the fender liner 14 of the first
embodiment. That is, the second layer 225, which has a high
tensile strength, reliably suppresses deformation of the
fender liner 14 due to water absorption.

[0102] Particularly, in this embodiment, the nonwoven
fabric forming the second layer 225 has the low-elongation
fibers 30 that have a degree of elongation less than 20%, and
a tensile strength not less than 6 g/d and not higher than 10
g/d. Therefore, the second layer 224 is imparted with a
sufficiently tensile strength for suppressing deformation of
the surface layer 21.

[0103] Inaddition, PET fibers for tire cords are used as the
low-elongation fibers 30. Since PET fibers for tire cords
have a higher rigidity compared to other types of PET fibers,
the areal density of the nonwoven fabric forming the second
layer 2256 can be reduced compared to a case where other
types of PET fibers are used. This reduces the weight of the
second layer 225, and the manufacturing costs of the fender
liner 14.

[0104] The PET fibers for tire cords used for the low-
elongation fibers 30 can be obtained from waste material
created when manufacturing or discarding tires. This pro-
motes effective use of tire wastes, thereby reducing the
manufacturing costs of the fender liner 14.

[0105] A fourth embodiment of the present invention will
now be described. A fender liner 14 according to the fourth
embodiment has the same laminated structure as that of the
fender liner 14 of the second embodiment shown in FIG. 5,
and the structure of the each layer is similar to those of the
second embodiment. Accordingly, referring to FIGS. 5 and
5A, the fourth embodiment will hereafter be described by
using the same reference numerals as the second embodi-
ment.

[0106] As shown in FIG. 5, the surface layer 21 of the
fender liner 14 of this embodiment includes a number of first
fibers 23 and binder particles (binder fibers) 24. As described
above, the fibers in the surface layer 21 are intertwined with
one another, so that the surface layer 21 has a mesh structure.
Accordingly, a number of cells 25 are defined in the surface
layer 21.

[0107] The inner layer 22 of the fender liner 14 of this
embodiment includes a number of second fibers 26, a
number of third fibers 27, and the binder fibers 24 serving as
binder particles. As described above, the fibers in the inner
layer 22 are intertwined with one another, so that the inner
layer 22 has a mesh structure. Accordingly, a number of cells
25 are defined in the inner layer 22.
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[0108] The nonwoven fabric forming the surface layer 21
has a higher bulk specific gravity than the nonwoven fabric
forming the inner layer 22, and thus exhibits a favorable
durability against pebbles, mud, gravel, rain water, and ice
blocks (snow) that are thrown up by the wheel 12. Bulk
specific gravity indicates apparent specific gravity. The
higher the value of bulk specific gravity, the higher the value
of fiber density of a nonwoven fabric becomes. That is, since
the fibers (the first fibers 23) are densely arranged, the
surface layer 21 has a higher bulk specific gravity than the
inner layer 22, and thus has a higher rigidity than the inner
layer 22. Since the surface layer 21 having a high rigidity is
attached to the wheel well 13 to be the outermost layer, the
fender liner 14 reliably endures chipping.

[0109] When the bulk specific density of the nonwoven
fabric forming the surface layer 21 is increased, not only the
rigidity is increased, but also the smoothness of the surface
of the surface layer 21 is improved. That is, if the bulk
specific gravity is high, the fibers (the first fibers 23) are
densely arranged, and the fiber density becomes high. Thus,
fuzzing of the fibers on the surface of the surface layer 21 is
reduced. This prevents pebbles that have been thrown up by
the wheel 12 from being entangled in the fibers on the
surface of the surface layer 21 and stuck on the surface. The
fender liner 14 is therefore resistant to soiling. Also, the
fibers are prevented from being cut due to removal of
entangled pebbles.

[0110] As described above, the fender liner 14 reliably
reduces noise propagated by the medium of air by means of
sound absorption effect of the cells 25. The fender liner 14
also reduces noise propagated by the medium of solid by
means of vibration suppression effect of the layers having
different bulk specific gravities (fiber densities). Further,
since the air layer 19 exhibits sound absorption effect and
vibration suppression effect, the fender liner 14 reliably
reduces noise propagated by the medium of air and solid. In
addition, the fender liner 14 not only reduces noise that
enters the passenger compartment of the vehicle 11, but also
reduces noise leak to the outside of the vehicle 11.

[0111] As described in the first embodiment, the thickness
of the air layer 19 is greater than or equal to 5 mm and less
than or equal to 40 mm. The sound-absorption coefficient at
2000 Hz was measured for each of the cases in which the
thickness of the air layer 19 was changed to among 0 mm,
5 mm, 10 mm, 20 mm, and 40 mm. When the thickness was
0 mm, the sound-absorption coefficient was 7%, when the
thickness was 5 mm, the sound-absorption coefficient was
30%, when the thickness was 10 mm, sound-absorption
coeflicient was 63%, when the thickness was 20 mm,
sound-absorption coefficient was 90%, and when the thick-
ness was 40 mm, the sound-absorption coeflicient was 95%.
Based on these results, it was found that if the thickness of
the air layer 19 is greater than or equal to 5 mm and less than
or equal to 40 mm, the fender liner 14 is imparted with a
favorable noise reduction capability.

[0112] The fender liner 14 is believed to exhibit a sound
insulating effect as well. That is, since the surface layer 21,
which has a high bulk specific gravity, is less likely to
produce vibration due to noise, and is therefore predicted to
exhibit sound insulation effect to suppress the propagation of
vibration due to noise. Thus, the fender liner 14 exhibits
sound insulating effect against noise that is propagated by
the medium of air, and reduces such noise.
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[0113] In terms of reliably maintaining the durability
while obtaining a favorable noise reduction capability, the
bulk specific gravity of the nonwoven fabric forming the
surface layer 21 is preferably is greater than or equal to 0.3
g/cm® and less than or equal to 0.8 g/cm>. If the bulk specific
gravity is less than 0.3 g/cm?, it is likely that a sufficient
endurance for enduring chipping cannot be obtained. If the
bulk specific gravity surpasses 0.8 g/cm®, the fiber density
becomes excessive. In this case, it is likely that the cells 25
that exhibit a sufficient noise reduction capability are not
formed.

[0114] The thickness of the surface layer 21 is preferably
in a range between 2 and 8 mm, inclusive, more preferably
in a range between 2 and 6 mm, inclusive, and most
preferably in a range between 2 and 4 mm, inclusive. If the
thickness is less than 2 mm, the bulk specific gravity of the
nonwoven fabric forming the surface layer 21 becomes
excessive. It is therefore likely that the surface layer 21
cannot exhibit a favorable noise reduction capability. On the
other hand, if the thickness surpasses 8 mm, the bulk specific
gravity becomes excessively low. It is therefore likely that
the surface layer 21 cannot exhibit a favorable endurance.

[0115] As in the second embodiment, in terms of forming
the cells 25 that exhibit a sufficient noise reduction capa-
bility, the fiber diameter of the first fibers 23, which are the
main fibers forming the surface layer 21, is smaller than that
of the second fibers 26, which are the main fibers of the
nonwoven fabric forming the inner layer 22. By making the
fiber diameter of the first fibers 23 less than that of the
second fibers 26, the surface layer 21 is likely to have the
cells 25 smaller than those in the inner layer 22. Even if the
bulk specific gravity is made higher than that of the inner
layer 22, the cells 25 sufficient for exhibiting a sound
absorption capability are formed in the surface layer 21.
Thus, the fender liner 14 exhibits both of endurance and
noise reduction capability.

[0116] In terms of obtaining a favorable noise reduction
capability while reliably maintaining the durability, the fiber
diameter of the first fibers 23 is greater than or equal to 50%
and less than or equal to 90% of the fiber diameter of the
second fibers 26. If the fiber diameter of the first fibers 23 is
less than 50% of the fiber diameter of the second fibers 26,
the rigidity of the surface layer 21 is lowered, and it is likely
that a sufficient rigidity for enduring chipping cannot be
obtained. On the other hand, if the fiber diameter of the first
fibers 23 exceeds 90% of that of the second fibers 26, it is
likely that the cells 25 sufficient for exhibiting a sound
absorption capability are not formed. In this case, a noise
reduction capability may not be reliably exhibited. As in the
second embodiment, the fiber diameter of the first fibers 23
is greater than or equal to 5 pm and less than or equal to 20
pm.

[0117] Short synthetic fibers are used as the first fibers 23
and the second fibers 26. In this embodiment, polyester
(specifically, polyethylene terephthalate (PET)) fibers are
used. As described above, staple fibers obtained by cutting
waste fibers (recycled fibers) are preferably used as the first
fibers 23 and the second fibers 26. As in the second embodi-
ment, short fibers formed of polyamide (PA) fibers are used
for the third fibers 27. The fiber diameter of the third fibers
27 is greater than or equal to 10 um and less than or equal
to 50 um. Staple fibers obtained by cutting waste fibers
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(recycled fibers) may also be used as the third fibers 27. The
fiber lengths of the first to third fibers 23, 26, 27 and the
binder fibers 24 are between 10 and 100 mm for the above
described reasons.

[0118] As in the second embodiment, in terms of reliably
forming the cells 25, sheath-core type composite fibers are
used as the binder fibers 24. As in the second embodiment,
the fiber diameter of the binder fibers 24 is greater than or
equal to 10 um and less than or equal to 50 um. The melting
point of the binder fibers 24 is as explained in the second
embodiment.

[0119] The fourth embodiment thus explained has the
following advantages in addition to the advantages listed in
the above embodiments.

[0120] (1) The nonwoven fabric forming the surface layer
21 has a higher bulk specific gravity than that of the
nonwoven fabric forming the inner layer 22. The first fibers
23 have a smaller fiber diameter than that of the second
fibers 26. As a result, while improving the rigidity of the
surface layer 21, the cells 25 that exhibit a sufficient noise
reduction effect are formed. Therefore, a favorable durabil-
ity is obtained while obtaining a favorable noise reduction
capability.

[0121] (2) The bulk specific gravity of the nonwoven
fabric forming the surface layer 21 is greater than or equal
to 0.3 g/em® and less than or equal to 0.8 g/cm?®. Thus,
reduction of the durability of the fender liner 14 due to an
excessively low bulk specific gravity is suppressed. Also,
reduction of the noise reduction capability of the fender liner
due to an excessively high bulk specific gravity is sup-
pressed.

[0122] (3) The fiber diameter of the first fibers 23 is greater
than or equal to 50% and less than or equal to 90% of the
fiber diameter of the second fibers 26. Therefore, the number
of'the cells 25 in the surface layer 21 is prevented from being
excessively great compared to that of the inner layer 22.
Accordingly, reduction of the durability of the fender liner
14 due to such an excessive number of the cells 25 is
suppressed. Also, the number of the cells in the surface layer
21 is prevented from being excessively small compared to
that of the inner layer 22. Accordingly, reduction of the noise
reduction capability of the fender liner 14 due to an exces-
sively small number of the cells 25 is suppressed.

[0123] (4) Polyamide fibers are used for the third fibers 27
contained in the nonwoven fabric forming the inner layer 22.
The fender liner 14 is therefore imparted with superior
characteristics of polyamide fibers, such as heat resistance,
weather resistance, chemical resistance, and fatigue resis-
tance.

[0124] Tt should be noted that the present embodiment can
be modified to provide following variations thereof.

[0125] The first to third fibers 23, 26, 27 do not necessarily
have to be formed of synthetic fibers such as PET fibers and
PA fibers, but may be formed of inorganic fiber (for example,
glass fiber, ceramic fiber), or natural fiber (for example,
cellulose fibers such as cotton and rayon and protein fibers
such as silk and wool). Alternatively, at least two of syn-
thetic fibers, inorganic fibers, and natural fibers may be
mixed.
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[0126] The inner layer 22 of the second and fourth
embodiments may be formed of nonwoven fabric containing
the low-clongation fibers 30 as described in the third
embodiment. In the case where the sheet 15 has a single
layer structure, the sheet 15 may be made of nonwoven
fabric containing the low-elongation fibers 30. In these
cases, as the low-elongation fibers 30, reclaimed PET fibers
for tire cords preferably are used.

[0127] The fender liner 14 may be black tinted, gray
tinted, or brown tinted.

[0128] Other than the fender liner 14, the exterior com-
ponent of the present invention may be embodied as any
type of component that is attached to a lower part of the body
of'the vehicle 11. For example, the exterior component of the
present invention may be embodied as a quarter liner
attached to a wheel well provided in a rear fender of the
vehicle 11, or a protector fuel cover. Alternatively, the
exterior component of this invention may be embodied as an
under protector that covers the lower side of the body of the
vehicle 11. Further, the exterior component of this invention
may be embodied as spats that are attached to a section in the
vicinity of the front end of the wheel well 13.

[0129] The air layer 19 may be omitted. In this case, the
inner layer 22 of the fender liner 14 contacts the outer
surface 13a of the wheel well 13.

[0130] The binder (binder particles and binder fibers) is
not limited to the ones listed in the above embodiments, but
may be granule, powder, or liquid as long as it adheres to
fibers and imparts the fibers a desired tensile strength. The
binder particles 24 formed of sheath-core type composite
fibers used in the second and fourth embodiments may be
used in at least one of the surface layer 21 and the first layer
22a of the first embodiment. Alternatively, the binder par-
ticles 24 used in the first embodiment may be used in at least
one of the surface layer 21 and the inner layer 22 of the
second and fourth embodiments.

[0131] The third fibers 27 may be omitted, and the first
layer 22a or the inner layer 22 may be formed only of the
second fibers 26 and the binder particles 24.

[0132] The fender liner 14 may have a laminated structure
other than the laminated structures described in the above
embodiments. For example, a layer formed of a sound
insulator such as a metal sheet and an asphalt sheet may be
proved between the surface layer 21 and the inner layer 22,
or on the surface of the inner layer 22. In a case where such
an addition layer is provided, the additional layer preferably
has a number of pores such as the cells 25.

[0133] The fender liner 14, which is an exterior compo-
nent, does not need to have a laminated structure in its
entirety, but may be shaped to have a partly laminated
structure.

1. An exterior component that is attached to an outer
surface of a lower part of a vehicle body, the component
having a shape that corresponds to at least a portion of the
body lower part, the component comprising:

a surface layer, wherein, in a state where the exterior
component is attached to the outer surface of the body
lower part, the surface layer is the outermost layer, the
surface layer being formed by shaping a nonwoven
fabric made of a number of fibers into a sheet; and
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an inner layer, wherein, in a state where the exterior
component is attached to the outer surface of the body
lower part, the inner layer is located between the
surface layer and the body lower part, the inner layer
being formed by shaping a nonwoven fabric made of a
number of fibers into a sheet, wherein the nonwoven
fabric forming the inner layer has a higher tensile
strength than that of the nonwoven fabric forming the
surface layer.

2. The exterior component according to claim 1, wherein
the fiber density of the nonwoven fabric forming the surface
layer is greater than or equal to 0.05 g/cm® and less than or
equal to 0.95 g/em®.

3. The exterior component according to claim 1, wherein
the fiber diameter of the nonwoven fabric forming the
surface layer is greater than or equal to 5 um and less than
or equal to 20 pm.

4. The exterior component according to claim 1, further
comprising an air layer formed between the inner layer and
the body lower part.

5. The exterior component according to claim 1, wherein
the nonwoven fabric forming the inner layer has fibers that
have a degree of elongation less than 20% and a tensile
strength greater than or equal to 6 g/d and less than or equal
to 10 g/d.

6. The exterior component according to claim 1, wherein
the inner layer has a multiple layer structure including at
least a first layer and a second layer, and wherein the
nonwoven fabric forming the second layer has a higher
tensile strength than that of the nonwoven fabric forming the
surface layer.

7. The exterior component according claim 6, wherein the
first layer is located between the surface layer and the second
layer.

8. The exterior component according to claim 6, wherein
the nonwoven fabric forming the second layer has fibers that
have a degree of elongation less than 20% and a tensile
strength greater than or equal to 6 g/d and less than or equal
to 10 g/d.

9. The exterior component according to claim 6, wherein
the nonwoven fabric forming the second layer is obtained by
spunbonding.

10. The exterior component according to claim 9, wherein
the exterior component is obtained by shaping a sheet that
includes the laminated surface layer, first layer, and second
layer, wherein, when measured in accordance with a non-
woven interlining test method specified in JIS L 1085: 1998,
the sheet has a tensile strength of not less than 1500 N in a
longitudinal direction and a tensile strength of not less than
1700 N in a lateral direction.

11. The exterior component according to claim 6, wherein
the nonwoven fabric forming the second layer has a fiber
density equal to or less than that of the nonwoven fabric
forming the surface layer.

12. The exterior component according to claim 6, wherein
the fiber density of the nonwoven fabric forming the second
layer is greater than or equal to 0.01 g/cm® and less than or
equal to 0.95 g/em®.

13. The exterior component according to claim 6, wherein
the nonwoven fabric forming the first layer has a fiber
density less than that of the nonwoven fabric forming the
surface layer.
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14. The exterior component according to claim 6, wherein
the fiber density of the nonwoven fabric forming the first
layer is greater than or equal to 0.005 g/cm> and less than or
equal to 0.5 g/cm®.

15. The exterior component according to claim 6, wherein
the nonwoven fabric forming the first layer has a fiber
diameter greater than that of the nonwoven fabric forming
the surface layer.

16. The exterior component according to claim 6, wherein
the fiber diameter of the nonwoven fabric forming the first
layer is greater than or equal to 10 pm and less than or equal
to 50 pm.

17. The exterior component according to claim 6, wherein
the nonwoven fabric forming the first layer has an areal
density greater than that of the nonwoven fabric forming the
surface layer.

18. The exterior component according to claim 1, wherein
the nonwoven fabric forming the inner layer contains a
binder for bonding fibers together, and wherein the binder
includes composite fibers each obtained by spinning at least
two thermoplastic resin having different melting points.

19. The exterior component according to claim 18,
wherein the exterior component is obtained by shaping a
sheet that includes the laminated surface layer and inner
layer, wherein, when measured in accordance with a non-
woven interlining test method specified in JIS L 1085: 1998,
the sheet has a tensile strength of not less than 1400 N in a
longitudinal direction and a tensile strength of not less than
1800 N in a lateral direction.

20. The exterior component according to claim 18,
wherein the nonwoven fabric forming the inner layer has a
fiber density less than that of the nonwoven fabric forming
the surface layer.

21. The exterior component according to claim 18,
wherein the fiber density of the nonwoven fabric forming the
inner layer is greater than or equal to 0.005 g/cm® and less
than or equal to 0.5 g/cm®.

22. The exterior component according to claim 18,
wherein the nonwoven fabric forming the inner layer has a
fiber diameter greater than that of the nonwoven fabric
forming the surface layer.

23. The exterior component according to claim 18,
wherein the fiber diameter of the nonwoven fabric forming
the inner layer is greater than or equal to 10 pm and less than
or equal to 50 pm.

24. The exterior component according to claim 18,
wherein the nonwoven fabric forming the inner layer has an
areal density greater than that of the nonwoven fabric
forming the surface layer.

25. The exterior component according to claim 1, wherein
the component is configured as a fender liner that covers the
outer surface of a wheel well provided at the body lower
part.
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26. An exterior component that is attached to an outer
surface of a lower part of a vehicle body, the component
having a shape that corresponds to at least a portion of the
body lower part, the component comprising:

a surface layer, wherein, in a state where the exterior
component is attached to the outer surface of the body
lower part, the surface layer is the outermost layer, the
surface layer being formed by shaping a nonwoven
fabric made of a number of fibers into a sheet; and

an inner layer, wherein, in a state where the exterior
component is attached to the outer surface of the body
lower part, the inner layer is located between the
surface layer and the body lower part, the inner layer
being formed by shaping a nonwoven fabric made of a
number of fibers into a sheet, wherein the nonwoven
fabric forming the surface layer has a higher bulk
specific gravity and a smaller fiber diameter than those
of the nonwoven fabric forming the inner layer.

27. The exterior component according to claim 26,
wherein the nonwoven fabric forming the inner layer
includes polyamide fibers.

28. The exterior component according to claim 26,
wherein the bulk specific gravity of the nonwoven fabric
formi}ng the surface layer is greater than or equal to 0.3
g/cm and less than or equal to 0.8 g/cm’.

29. The exterior component according to claim 26,
wherein the fiber diameter of the nonwoven fabric forming
the surface layer is greater than or equal to 50% and less than
or equal to 90% of the fiber diameter of the nonwoven fabric
forming the inner layer.

30. The exterior component according to claim 26,
wherein the fiber diameter of the nonwoven fabric forming
the surface layer is greater than or equal to 5 pm and less
than or equal to 20 pm.

31. The exterior component according to claim 26,
wherein at least one of the nonwoven fabric forming the
surface layer and the nonwoven fabric forming the inner
layer contains a binder for bonding fibers together, and
wherein the binder is provided as fibers.

32. The exterior component according to claim 26, further
comprising an air layer formed between the inner layer and
the body lower part.

33. The exterior component according to claim 26,
wherein the component is configured as a fender liner that
covers the outer surface of a wheel well provided at the body
lower part.



